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Figure 1. p-Galactosidase phylogenetic tree based on shared amino acid 
sequence identity. A. Tomato p-galactosidase (TBG) cDNAs. B.%Plarit 
p-galactosidases. Higgins-Sharp algorithm (UPGMA method) 
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306 ATG GGT TTT TGG ATG GCA ATG TTG CTG ATG TTG TTA TTG TGT TTA TOG GTT TCT TGT GGA ATT OCT TCT 
1 Met Gly Phe Trp Met Ala Met Leu Leu Met Leu Leu Cys Leu Trp V»l Ser Cye Gly lie Al* Ser 

37S GTT TCA TAT GAC CAT AAA GCT ATC ATT GTA AAT GGA CAA AGA AAA ATT CTC ATT TCT GGA TCC 
24 Val Ser Tyr Asp His Lys Ala He He Val Asn Oly Gin Arg Lys He Leu He Ser Gly Ser He His 

444 TAC CCT AGA AGC ACC CCT GAG ATG TGG CCA GAT CTT ATT CAG AAG GCA AAA GAA G3G GGA GTT 
«^W^Ser*rPro Glu Met Trp Pro Asp Leu He Gin Lys Ala Lye Glu Gly Gly Val Asp Val 

^13 ATA CAG ACT TAT GTT TTC TGG AAT GGG CAT GAG CCT GAA GAA GGG AAA TAT TAT TTT GAA GAG AGG TAT 
70 lie Gin Thr Tyr val Phe Trp Asn Gly His Glu Pro Glu Glu Gly Lys Tyr Tyr Phe Glu Glu AxB Tyr 

582 GAT TTA GTG AAG TTC ATT AAA GTG GTG CAA GAA OCA GGA CTT TAT GTG CAT CTT AGG ATT GGA CCT TAT 650 
93 Asp Leu Val Lys Phe He Lys Val Val Gin Glu Ala Gly Leu Tyr Val His Leu Arg He Gly Pro Tyr 115 

651 GCA TGT GCT GAA TGG AAT TTT GGG GGT TTT CCT GTT TGG CTG AAG TAT GTT CCA GGT ATT AGT 
116 Ala Cys Ala Glu Trp Asn Phe Gly Gly Phe Pro Val Trp Leu Lys Tyr Val Pro Gly lie Ser Phe Arg 

720 ACA AAC AAT GAG CCA TTC AAG GCT GCA ATG CAA AAG TTC ACT ACT AAG ATT GTT GAT ATG ATG AAA GCA 
139 Thr Asn Asn Glu Pro Phe Lys Ala Ala Met Gin Lys Phe Thr Thr Lys He Val Asp Met Het Lys Ala 

7ftQ fiAA AAG CTC TAT GAA ACT CAG GGT GGT OCA ATT ATT CTA TCT CAG ATA GAA AAT GAA TAT GGA CCT ATG 
162 Glu Lys Leu Tyr Glu tS Gin Gly Gly Pro He He Leu Ser Gin He Glu Asn Glu Tyr Gly Pro Met 

858 GAG TGG GAA CTA GGT GAA CCT GGT AAA GTT TAC TCA GAA TGG GCA GCC AAA ATG GCT GTG GAT CTT ^GC 
III Glu Trp Glu Leu Gly Glu Pro Gly Lys Val Tyr Ser Glu Trp Ala Ala Lys Met Ala Val Asp Leu Gly 

927 ACT GGT GTC CCA TGG ATC ATG TGC AAG CAA GAT GAT GTC CCT GAT Tie Asn Thr Cys Asn Gly 

208 Thr Gly Val Pro Trp He Met Cys Lys Gin Asp Asp Val Pro Asp Pro He lie Asn Thr Cys Asn Gly 

996 TTC TAC TGT GAC TAC TTC ACA CCA AAT AAG GCT AAT AAA CCC ARG ATG TGG ACT GAA GCC TGG AjpA 
231 Phe Tyr Cys Asp Tyr Phe Thr Pro Asn Lys Ala Asn Lys Pro Lys Met Trp Thr Glu Ala Trp Thr Ala 

1065 TGG TTT ACC GAA TTT GGA GGT CCA GTT CCT TAC CGT CCT GCA GAG GAT ATG GCA TTT GCT GTC GCA 
254 ™ Pnl Gly Gly Pro Val Pro Tyr Arg Pro Ala Glu Asp Met Ala Phe Ala Val Ala Arg 

1134 TTT ATA CAA ACG GGA GGC TCC TTC ATC AAT TAC TAT ATG TAT CAT GGA GGA ACA AAC TTT GGA 
277 Phe He Gin Thr Gly Gly Ser Phe He Asn Tyr Tyr Met Tyr His Gly Gly Thr Asn Phe Gly Arg Thr 

1203 TCT QGT GGC CCA TTT ATT GCT ACT AGT TAT GAT TAT GAT GCA CCC CTA GAT GAA TTT GGG TCA TTA 
300 Ser Gly Gly Pro Phe He Ala Thr Ser Tyr Asp Tyr Asp Ala Pro Leu Asp Glu Phe Gly Ser Leu Arg 

1272 CAG CCT AAA TGG GGT CAT CTG AAA GAT CTA CAT AGA GCA ATA AAG CTC TGT ^AG ail Leu Va^ Ser "tl 

323 Gin Pro Lys Trp Gly His Leu Lys Asp Leu His Arg Ala He Lys Leu Cys Glu Pro Ala Leu Val Ser 

1341 GTA GAT CCA ACT GTG ACA TCC TTA GGA AAC TAT CAA GAG GCA CGT GTT TTC AAG TCA GAG TCT ®^ 
3« Val Asp Pro Thr Val Thr Ser Leu Gly Asn Tyr Gin Glu Ala Arg Val Phe Lys Ser Glu Ser Gly Ala 

1410 TO; GCT GCC TTC CTA GCA AAT TAC AAC CAG CAC TCT TTT GCT AAA GTG GCA TTT GGG AAC ATG ^ AT 
369 ™ SI S Pne tit Ala Asn Tyr Asn Gin His Ser Phe Ala Lys Val Ala Phe Gly Asn Met H,s Tyr 

1479 AAC TTG CCA CCC TGG TCT ATC AGC ATT CTT CCC GAC TGC AAG AAC ACT GTC TAT AAT ACT GCA 
392 Asn Leu Pro Pro Trp Sex He Ser He Leu Pro Asp Cys Lys Asn Thr Val Tyr Asn Thr Ala Arg Val 

1548 GGT GCT CAA AGT GCT CAG ATG AAG ATG ACT CCA GTC AGT AGA GGA TTC TCA TGG GAG TCA TTC AAT 
III Ty SI SI Gin Met Lys Met Thr Pro Val Ser Arg Gly Phe Ser Trp Glu Ser Phe Asn Glu 437 
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„» T ™ccrTOCrr»CT™TiTtcrOTi^OT<^™c»TCT»™cOTJOiT^^™i 

**r M. ely Hi. 1»« 

553 S ^ ^ S V.1 Leu Gly Fro Val Sex Leu Asn Gly Leu Asn Glu Gly Thr Arg Asp Leu Trp 

CJ<d AAA TGG TTC TAC AAG GTT GGT CTA AAA QGA GAA GCC CTG ACT CTT CAT TCA CTC AGT GGT AGC 
576 £n £s" l£ t£ Lys Val Gly Leu Lys GXy Glu Ala Leu Ser Leu His Ser Leu Sex" Gly Ser Pro 

2100 TCC GTG GAG TGG GTG GAA GGC TCT TTA GTG GCT CAG AAG CAG CCA CTC AGT TGG TAT AAG Phe 
599 Sel Su Txp Val Glu Gly Ser Leu Val Ala Gin Lys Gin Pro Leu Ser Trp Tyr Lys Thr Thr Phe 

2169 AAT GCT CCA GAT GGA AAT GAA OCT TTG GCT TTA GAT ATG AAT ACC ATG GGC AAA 
622 Act Ala Pro Asp Gly Asn Glu Pro Leu Ala Leu Asp Met Asn Thr Met Gly Lys Gly Gin Val Trp He 

2238 AAT GGT CAG AGC CTC GGA CGC CAC TGG CCT GCA TAT AAA TCA TCT GGA AGT TGT AGT Asn Tvr 

III ™ Ty Ser Leu Gly Arg His Trp Pro Ala Tyr Lys Ser Ser Gly Ser Cys Ser Val Cys Asn Tyr 

2445 GGA ATC ACT TTA GTC AAA AGA GAA ATA GGG AGT GTT Asp He Tyr Glu Trp Gin Pro Gin Leu 

714 Gly He Thr Leu Val Lys Arg Glu He Gly Ser Val Cys Ala Asp He Tyr Glu Trp Gin 

■S ==S2S = ==S5 = S= = = : = SS === = 
»S£!=S=SZ = = S£ = = = = S = = = S = = S - 

2652 TTC CAG CAG GGA AGC TGC CAT GCT CCG CGC TCA TAT GAT GCT TTC AAA AAG ^ A '^ v«T GW Lvs Glu 

He £n Gin Gly Ser Cys His Ala Pro Arg Ser Tyr Asp Ala Phe Lys Lys Asn Cys Val Gly Lys Glu 

2721 TCT TGC TCA GTA CAG GTA ACA CCA GAG AAT TTT GGA GGT GAT CCA TGT CGA AAC GTT CTA AAG AAA CTC 
806 IS 2£ ler vll X Val Thr Pro Glu Asn Phe Gly Gly Asp Pro Cys Arg Asn Val Leu Lys Lys Leu 

2790 TCA GTG GAA GCC ATT TGT AGT TGA TGATrCTGAGTATACAAGTGAAAAAATACTTGAACCACTCATATAA 

829 Ser Val Glu Ala lie Cys Ser **• 

2874 AGCTACTAGACATCCATTAACCCACACTACCATTTTTTGGC 
2966 CTCACCTGATTATGAAGATGATTGACGAAAGATTCTGTACATGTJfiA 
, 0 U (nOCAAATITTGTTTGTGTTAGGGTGAGAGAGACTTGA^^ 
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■■ss===s===ss:s=:ss:=ssss-=== ~ 

760 Ser Thr Glu Thr lie Cys Ala Gin Val Ser Glu Lys Hxs Tyr Pro Pro Leu « y 

852 Gly He Ser Asn Gly Val Phe Gly Asp Pro Cys Arg His val vai ^ 

nv'ii rtTT TVTC TCG TGA GGAGACTCTGGTAACACGTTAACCTTTTAGAACGAA 2702 
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JUSAGTTCATTATTTlTTTTGCATTTTCiAAA 

31 ^c^sgaaAAAAATAAA^ 

„ -^^p trT ~ r*r»r ATA CTA ATG TTG AAT GTG TTG TTG GTG TTG TTG GGT TCA TOG GTT TTT TCT GGA 

1 Met Gly Cys Thr L<eu lie ^ I«u Asn Val , U L*u Val , U Gly Ser Trp Val Phe Ser Gly 

, Q1 ana fiTT TCT GTT TCA TAT GAC CAT AGG GCT ATT ATT GTA AAT GGA CAA AGA AGA ATA CTT ATT TCT GGT 
24 Th^ All S^r vll Tyr His Arg Ala He He Val As» Gly Gin Ar, Ar, lie I*u He Ser Gly 

TCT GTT CAT TAT CCA AGA AGC ACT CCT GAG ATG TGG CCA^ GGT ATT ATT CAA AAG GCT AAA 
47 Ser Val H^s Tyr Pro Arg Ser Thr Pro Glu Met ^ Pro Gly lie lie Gin Lys Ala I*. Gl« Gly Gly 

,„ Q ^ „„„ r*TY- lilT rAfi ACT TAT GTT TTC TGG AAT GGA CAT GAG CCT CAA CAA GGG AAA TAT TAT TTT GAA 
70 Val Asp Va^ I^e Gin Thr Tyr Val Phe Trp Asn Gly His Glu Pro Gin Gin Gly Lys Tyr Tyr Phe Glu 

_ _ AAn iptt ATT AAG CTG GTG CAC CAA GCA GGA CTT TAT GTC CAT CTT AGA GTT 

3 93 Gly Arg Tyr Asp Leu Val Lys Phe lie Lys Leu Val His Gin Ala Gly * Tyr Val His Leu Ar 9 Val 
«v^r. ra~r plA TGG AAT TTT GGG GGC TTT CCT GTT TGG CTG AAA TAT GTT CCA GGT ATC 
116 Gly Pro Tyr Ala Cys Ala Glu Trp Asn Phe Gly Gly Phe Pro Val Trp Leu Lys Tyr Val Pro Gly 

^ _ ~~ CCT TTC AAG GCT GCA ATG CAA AAA TTT ACT GCC AAG ATT GTC AAT ATG 

tltZ'ZT^Z^Ty'Z^^ ^ Ala Met cln Lys Phe Thr Ala Lys He Val Asn Met 

_ c ' _ iai „ rn.h. rr*T TTG TAT GAA ACT CAA GGG GGG CCA ATA ATT TTA TCT CAG ATT GAG AAT GAA TAT 

«« »• •« ~ — «" — °" 
SS = = S5 = = SS2S!S=S2 = 5SSS = E = 

SS = S£SSSS==S5 = = = S = " =s: -? 
SSJ=S = S^S5S= = = = S = 55:SSSS£»= 

369 Ala Gly Ser Cys Ala Ala Phe Leu Ala Asn Tyr Asp Gin His Ser Phe Ala Tnr va 

•2 = SS = = SSS = 2 = Z2- = SS = = = = = £ 
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Gin Arg Trp 


2191 
690 


TTG 
Leu 


TTA 
Leu 


GTT 
val 


CTA 
Leu 


TTT 
Phe 


GAG 
Glu 


GAA 
Glu 


TGG GGA GGA 
Trp Gly Gly 


2260 
713 


AGT 
Sex 


GTT 
Val 


TGT 
cys 


GCA 
Ala 


GAT 
Asp 


ATA 
He 


AAC 
Asn 


GAA TGG CAA 
Glu Trp Gin 


2329 
736 


GTT 
Val 


GAC 
Asp 


AAA 
Lys 


CCA 
Pro 


CTG 
Leu 


AGA 
Arg 


OCT 
Pro 


AAA GCT CAC 
Lys Ala His 


2398 
759 


TTT 
Phe 


GCA 
Ala 


AGC 
Ser 


TTT 
Phe 


GGA 
Gly 


ACA 
Thr 


CCA 
Pro 


CAA GGG GTC 
Gin Gly Val 


2467 
782 


TCA 

Ser 


TAT GAT 
Tyr Asp 


GCT 
Ala 


TTT 
Phe 


GAA 
Glu 


AGG 
Arg 


TAT TGC ATC 
Tyr Cys He 


2536 
805 


TTT 
Phe 


GGA GGT GAT 
Gly Gly Asp 


CCA 
Pro 


TGT 

Cys 


CCA 
Pro 


CAT GTT ATG 
His Val Met 


2605 
828 



2606 AAG AAA CTC TCA GTT GAG GTT ATT TGC AGT TGA TGACACTGAGGAGAAACAAATAAAAGTGGTITCAGTTAGTTGTCTGAA 2686 
829 Lys Lys Leu Ser Val Glu Val He Cys Ser *** 



2667 CATATCAAAAAGTTGGCTTTGATGGAGGTGAAGTTGTACAGATAT ™\ 

2779 GATTCTGTACATATATGTTGGTITACTGTCAAGTTGGTATTGGTTrGC 2962 

2B71 ATIX?TGCTAGTGGGAGGTACTAGGTACCGATCGATCTATCGTTGTT^ „ 

2963 3069 
3055 AAAAAAAAAAAAAAA 
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64 
1 


ATG CTA AGG ACT 
Met Leu Arg Thr 


AAT 

Asn 


GTG 
Val 


TTG 


TTG 
Leu 


TTA 
Leu 


TTA 
Leu 


GTT 
Val 


ATT 

He 


TGT 

Cys 


TTA 
Leu 


TTG GAT 
Leu Asp 


TTT 
Phe 


TTT 

Phe 


TCT 
Ser 


TCA 
Ser 


GTG AAA GCT 
Val Lys Ala 


132 

23 




133 
24 


AGT GTT TCT TAT 
Ser Val Ser Tyr 


GAT 
Asp 


GAC 
Asp 


AGA 
Arg 


GCT 
Ala 


ATA 
He 


ATC 
lie 


ATA 
He 


AAT 
Asn 


GGG AAA 
Gly Lys 


AGA AAA 

Arg Lys 


ATT 
He 


CTT ATT 
Leu He 


TCT 
Ser 


GGT TCA ATT 
Gly Ser He 


201 
46 




202 
47 


CAT TAT CCA AGA 
His Tyr Pro Arg 


AGC 
Ser 


ACT 
Thr 


CCA 
Pro 


CAG 
Gin 


ATG 
Met 


TGG 
Trp 


CCT 
Pro 


GAT 
Asp 


CTT ATA 
Leu lie 


CAA AAG 
Gin Lys 


GCT 
Ala 


AAA GAT 
Lys Asp 


GGA 
Gly 


GGC TTA GAT 
Gly Leu Asp 


270 
69 




271 
70 


GTT ATT GAA ACT 
Val lie Glu Thr 


TAT 
Tyr 


GTT 
Val 


TTC 
Phe 


TGG AAT 
Trp Asn 


GGA 


CAT 
His 


GAG 
Glu 


CCT 
Pro 


TCT 
Ser 


CCT GGA AAA 
Pro Gly Lys 


TAT AAT 
Tyr Asn 


TTT 
Phe 


GAA GGA AGA 
Glu Gly Arg 


339 
92 




340 TAT GAT CTT GTT AGA 
93 Tyr Asp Leu Val Arg 


TTC 
Phe 


ATC 
He 


AAA 

Lys 


ATG 
Met 


GTA 
Val 


CAA 
Gin 


AGA 
Arg 


GCA 
Ala 


GGA 
Gly 


CTT TAT GTC 
Leu Tyr Val 


AAT 

Asn 


TTA 
Leu 


CGT 
Arg 


ATT GGC CCT 
He Gly Pro 


408 
115 


o 


409 TAC GTC TGT GCT 
116 Tyr Val Cys Ala 


GAA 
Glu 


TGG 
Trp 


AAC 
Asn 


TTT GGG 
Phe Gly 


GGA 

pi w 

w»i.y 


TTC 
Phe 


CCT 


GTT 
Val 


TGG 
Trp 


CTA 
Leu 


AAA 

Lys 


TAT 
Tyr 


GTG 
Val 


CCT 
Pro 


GGT 
Gly 


ATG GAA TTT 
Met Glu Phe 


' 477 
138 


!H" 
!□ 


478 
139 


AGA ACA AAC AAT 
Arg Thr Asn Asn 


CAG 
Gin 


CCT 
Pro 


TTT 
Phe 


AAG 
Lys 


GTG 
Val 


GCT 
AJ.a 


ATG 


CAA 
Gin 


GGA 
Gly 


TTT 
Phe 


GTT 
Val 


CAG 
Gin 


AAA 

Lys 


ATA GTC 
He Val 


AAC 
Asn 


ATG ATG AAG 
Met Met Lys 


546 
161 


j — 


547 
162 


TCA GAA AAT TTG 
Ser Glu Asn Leu 


TTT 
Phe 


GAA 
Glu 


TCT CAA GGA 
Ser. Gin Gly 


GGA 
Gly 


CCA 


ATA 
He 


ATT 
He 


ATG 
Met 


GCC 
Ala 


CAG 
Gin 


ATA 

He 


GAA 
Glu 


AAT 
Asn 


GAG 
Glu 


TAT GGA CCA 
Tyr Gly Pro 


615 
184 


!n 


616 
185 


GTA GAA TGG GAA 
Val Glu Trp Glu 


ATT GGT GCT 
He Gly Ala 


CCT GGT 
Pro Gly 


AAA 


GCT 
Ala 


TAT 
Tvr 


ACA 
Thr 


AAA 

Lys 


TGG GCA GCT CAA ATG 
Trp Ala Ala Gin Met 


GCT 
Ala 


GTA GGT TTG 
Val Gly Leu 


684 

207 


U 

m 

i ==i 
i r 


685 AAA ACT GGT GTC 
208 Lys Thr Gly Val 


CCA 
Pro 


TGG 
Trp 


ATC 
He 


ATG 
Met 


TGT 
Cys 


AAG 

Lys 


CAA 
Gin 


GAG 
Glu 


GAT 
Asp 


GCT 
Ala 


CCT 
Pro 


GAT 
Asp 


CCT 
Pro 


GTG 
Val 


ATT 
He 


GAT 
Asp 


ACT TGT AAT 
Thr Cys Asn 


753 
230 


754 GGC TTC TAC TGC 
231 Gly Phe Tyr Cys 


GAA GGG 
Glu Gly 


TTC 
Phe 


CGT 
Arg 


CCT 
Pro 


AAT 
Asn 


AAG 
Lys 


CCT 
Pro 


TAC 
Tyr 


AAA 
Lys 


CCT 
Pro 


AAA 

Lys 


ATG 
Met 


TGG ACA 
Trp Thr 


GAA 
Glu 


GTA TGG ACT 
Val Trp Thr 


822 
253 




823 GGC TGG TAT ACG AAA 
254 Gly Trp Tyr Thr Lys 


TTC GGT GGT 
Phe Gly Gly 


CCA 
Pro 


ATT 
He 


CCT 
Pro 


CAA 

Gin 


AGA 
Arg 


CCA 
Pro 


GCC 
Ala 


GAA 
Glu 


GAC 
Asp 


ATT 
He 


GCA 
Ala 


TTT 
Phe 


TCA GTT GCC 
Ser val Ala 


891 
276 


o 


892 
277 


AGG TTT GTT CAG AAC AAT GGT 
Arg Phe Val. Gin Asn Asn Gly 


TCA 
Ser 


TTC 
Phe 


TTC 
Phe 


AAT 
Asn 


TAC 
Tyr 


TAC 
Tyr 


ATG 
Met 


TAT CAT 
Tyr His 


GGA 
Gly 


GGA ACA 
Gly Thr 


AAT 
Asn 


TTT GGC CGG 
Phe Gly Arg 


960 
299 




961 
300 


ACA TCA TCA GGG 
Thr Ser Ser Gly 


CTT 
Leu 


TTC 
Phe 


ATT 
He 


GGA 
Ala 


ACT 
Thr 


AGC 
Ser 


TAC 
Tyr 


GAT 


TAT 
Tyr 


GAT 
Asp 


GCT 
Ala 


CCT 
Pro 


CTC 
Leu 


GAT 
Asp 


GAA 
Glu 


TAT 
Tyr 


GGG TTG CTG 
Gly Leu Leu 


1029 
322 




1030 AAT GAA CCA AAG TAT GGG CAC 
323 Asn Glu Pro Lys Tyr Gly His 


TTG 
Leu 


AGA 
Arg 


GAC 
Asp 


TTA 
Leu 


CAT 
His 


AAA 

Lys 


GCT 
Ala 


ATC 
He 


AAG 
Lys 


CTA 
Leu 


TCT 
Ser 


GAA 
Glu 


CCG 
Pro 


GCT TTA GTT 
Ala Leu val 


1098 
345 




1099 
346 


TCA TCA TAT GCT 
Ser Ser Tyr Ala 


GCG 
Ala 


GTG 
Val 


ACT 
Thr 


AGT 
Ser 


CTT 
Leu 


GGA 
Gly 


AGT 
Ser 


AAT 
Asn 


CAA 
Gin 


GAG 
Glu 


GCT 
Ala 


CAT 
His 


GTT 
Val 


TAT 
Tyr 


AGA 
Arg 


TCA 
Ser 


AAA TCT GGA 
Lys Ser Gly 


1167 
368 




1168 
369 


GCT TGT GCT GCT 
Ala Cys Ala Ala 


TTT 
Phe 


TTA 
Leu 


TCC 
Ser 


AAC TAT 
Asn Tyr 


GAC 
Asp 


TCT 
Ser 


AGA 
Arg 


TAT 
Tyr 


TCA 
Ser 


GTA 
Val 


AAA 

Lys 


GTC 
Val 


ACC 
Thr 


TTT 
Phe 


CAG 
Gin 


AAT AGG CCA 
Asn Arg Pro 


1236 
391 




1237 
392 


TAC AAT CTG CCT 
Tyr Asn Leu Pro 


CCA 
Pro 


TGG 
Trp 


TCC 
Ser 


ATC 
lie 


AGC 
Ser 


ATT 

He 


CTT 
Leu 


CCC 
Pro 


GAC 
Asp 


TGC 
Cys 


AAA 
Lys 


ACT 

Thr 


GCC 
Ala 


GTT 
Val 


TAC 
Tyr 


AAC 
Asn 


ACT GCA CAG 
Thr Ala Gin 


1305 
414 




1306 
415 


GTT AAC TCT CAA 
Val Asn Ser Gin 


AGC 
Ser 


TCG 
Ser 


AGC 
Ser 


ATA 
He 


AAG 
Lys 


ATG 
Met 


ACG 
Thr 


CCT 
Pro 


GCA 
Ala 


GGT 
Gly 


GGT GGA 

Gly Gly 


TTG 
Leu 


TCT 
Ser 


TGG 
Trp 


CAG 
Gin 


TCA TAC AAT 
Ser Tyr Asn 


1374 
437 




1375 
438 


GAA GAA ACG CCT 
Glu Glu Thr Pro 


ACT 
Thr 


GCT 
Ala 


GAT 
ASp 


GAC 
Asp 


AGC 
Ser 


GAT 
Asp 


ACA 
Thr 


CTT 
Leu 


ACA 
Thr 


GCT 
Ala 


AAC GGA 
Asn Gly 


CTA 
Leu 


TGG GAA 
Trp Glu 


CAG 
Gin 


AAA AAC GTC 
Lys Asn Val 


1443 
460 
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1444 
461 


ACA 
Thr 


AGA 
Arg 


GAT 
Asp 


TCA 
Ser 


TCA 

Ser 


GAC 
Asp 


TAT 
Tyr 


CTG 
Leu 


TGG 
Trp 


TAC 
Tyr 


ATG ACA AAT 
Met Thr Asn 


GTA AAT ATA GCA TCT AAT 
Val Asn He Ala Ser Asn 


GAA GGA TTT CTA 
Glu Gly Phe Leu 


1512 
483 




1513 
484 


AAG 
Lys 


AAC 
Asn 


GGA 
Gly 


AAG 

Lys 


GAT 
Asp 


CCT 
Pro 


TAT 

Tyr 


CTC 
Leu 


ACT 
Thr 


GTT 
Val 


ATG TCC GCT 
Met Ser Ala 


GGT CAT GTC TTG CAT GTT 
Gly His Val Leu His Val 


TTC GTC AAT GGA 

Phe Val Asn Gly 


1581 
506 




1582 
507 


AAA 

Lys 


CTA 
Leu 


TCA 
Ser 


GGA 
Gly 


ACT 
Thr 


GTT 
Val 


TAT 
Tyr 


GGT 
Gly 


ACA 
Thr 


TTG 
Leu 


GAT AAT CCA 
Asp Asn Pro 


AAA CTT ACA TAC ACT GGC 
Lys Leu Thr Tyr Ser Gly 


AAC 
Asn 


-GTG AAG TTA 
Val Lys Leu 


1650 
529 




1651 
530 


AGA 
Arg 


GCT 
Ala 


GGT 
Gly 


ATT 
He 


AAC 
Asn 


AAG 
Lys 


ATT 
He 


TCT 
Ser 


CTG 
Leu 


CTC 
Leu 


ACT GTT TCC 
Ser Val Ser 


GTT GGT CTC GCG AAC GTT 
Val Gly Leu Pro Asn Val 


GGC 
Gly 


GTG CAT TAT 
Val His Tyr 


1719 
552 




1720 
553 


GAT 
Asp 


ACA 

Thr 


TGG 
Trp 


AAT 
Asn 


GCA 
Ala 


GGA 
Gly 


GTT 
Val 


CTA 
Leu 


GGT 
Gly 


CCA 
Pro 


GTC ACG TTG 
Val Thr Leu 


AGC GGT CTC AAT GAA GGG 
Ser Gly Leu Asn Glu Gly 


TCA 
Ser 


AGA AAC TTG 
Arg Asn Leu 


1788 
575 




1789 
576 


GOG 
Ala 


AAA 

Lys 


CAG 
Gin 


AAA 
Lys 


TGG 
Trp 


TCT 
Ser 


TAC 
Tyr 


AAG 
Lys 


GTT 
Val 


GGT 
Gly 


CTG AAA GGC 
Leu Lys Gly 


GAA TCG TTA ACT CTT CAC 
Glu Ser Leu Ser Leu His 


TCC 
Ser 


TTA ACT GGG 
Leu Ser Gly 


1857 
598 




1858 
599 


ACT 

Ser 


TCT 
Ser 


TCT 
Ser 


GTT 
Val 


GAA 
Glu 


TGG 
Trp 


GTT 
Val 


CGA 
Arg 


GGT 
Gly 


TCA 
Ser 


CTA ATG GCT 
Leu Met Ala 


CAA AAG CAG CCC CTG ACT 
Gin Lys Gin Pro Leu Thr 


TGG 
Trp 


TAC AAG GCT 
Tyr Lys Ala 


1926 
621 




1927 
622 


ACA 
Thr 


ITT 

Phe 


AAC 
Asn 


GCG 
Ala 


CCT 
Pro 


GGA 
Gly 


GGA 
Gly 


AAT 
Asn 


GAT 
Asp 


CCA 
Pro 


CTA GCT TTA 
Leu Ala Leu 


GAC ATG GCA ACT ATG GGA 
Asp Met Ala Ser Met Gly 


AAA 
Lys 


GGT CAG ATA 
Gly Gin He 


1995 
644 




1996 
645 


TGG 
Trp 


ATA 
He 


AAT 

Asn 


GGT 
Gly 


GAA 
Glu 


GGC 
Gly 


GTA 
Val 


GGT 
Gly 


CGC 
Arg 


CAT 
His 


TGG CCT GGA 
Trp Pro Gly 


TAC ATA GCA CAA GGC GAC 
Tyr He Ala Gin Gly Asp 


TGC 
Cys 


AGC AAA TGC 
Ser Lys Cys 


2064 
667 




2065 
668 


ACT 
Ser 


TAT 
Tyr 


GCT 
Ala 


GGA 
Gly 


ACG 
Thr 


TTC 
Phe 


AAC 

Asn 


GAG 
Glu 


AAG 
Lys 


AAG 
Lys 


TGC CAG ACT 
Cys Gin Thr 


AAC TGC GGA CAA CCT TCT 
Asn Cys Gly Gin Pro Ser 


CAG 
Gin 


AGA TGG TAC 
Arg Trp Tyr 


2133 
690 




2134 
691 


CAT 
His 


GTT 
Val 


CCA 
Pro 


CGA 
Arg 


TCG 
Ser 


TGG 
Trp 


CTG 
Leu 


AAA 

Lys 


CCA 
Pro 


ACT 

Ser 


GGA AAC TTG 
Gly Asn Leu 


TTA GTA GTA TTC GAA GAA 
Leu Val Val Phe Glu Glu 


TGG 
Trp 


GGA GGT AAT 
Gly Gly Asn 


2202 
713 




2203 
714 


CCA 
Pro 


ACA 
Thr 


GGA 

Gly 


ATT 

He 


TCT 
Ser 


CTA 
Leu 


GTC 
Val 


AGG 
Arg 


AGA 
Arg 


TCA 

Ser 


AGA TAA AGAACTCX3AAAAGTAAAACTTGTTCAGTAACTATO 
Arg *** 


2282 
725 



S in 2283 TTCGCGCCGAAAAATACATACACGAAGCTAACAAT 2374 

jfj; 2375 TGATTAAAAGGAGTATATAAATTTACAGAGAATTTT^ 2466 

*zj 2467 GGATTATGAGATTGAAGAAGATTGTACAGCTTCCAAAT^ 2554 
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1 ATC CAG ACT TAC GTT TTC TOG AAC CTT CAT GAA CCT GTT CGA AAT CAG TAT GAT TTT GAA OGA AGS AAA 69 
1 He Gin Thr Tyr Val Phe Trp Asn Leu His Glu Pro Val Arg Asn Gin Tyr Asp Phe Glu Gly Arg Lys 23 



70 



GAT TTG ATT* AAT TTT GTG AAG TTG GTG GAG AGA GCT GGC TTA TTT GTT CAT ATA AGG ATT GGG CCT TAT 138 



24 Asp Leu He Asn Phe Val Lys Leu Val Glu Arg Ala Gly Leu Phe Val His He Arg He Gly Pro Tyr 



46 



139 GTT TGT GCA GAA TGG AAC TAT GGT GGG TTT CCT CTT TOG TTG CAT TTC ATT CCT GGA ATT GAA TTT CGA 207 
47 Val Cys Ala Glu Trp Asn Tyr Gly Gly Phe Pro Leu Trp Leu His Phe He Pro Gly He Glu Phe Arg 69 



276 
92 



208 ACC GAC AAT GAA CCG TTC AAG GCA GAA ATG AAG CGA TTC ACA GCT AAA ATT GTT GAC ATG ATC AAG CAA 
70 Thr Asp Asn Glu Pro Phe Lys Ala Glu Met Lys Arg Phe Thr Ala Lys He Val Asp Met He Lys Gin 

277 GAA AAT CTA TAT GCA TCC CAG GGT GGG CCG GTT ATC TTG TOT CAG ATA GAA AAT GAG TAT GGC AAT GGT 345 
93 Glu Asn Leu Tyr Ala Ser Gin Gly Gly Pro Val He Leu Ser Gin He Glu Asn Glu Tyr Gly Asn Gly 115 

346 GAT ATT GAG TCT CGT TAT GGT CCT CGT GCC AAA CCT TAC GTG AAC TGG GCA GCA TCA ATG GCT ACG TCT 
116 Asp He Glu Ser Arg Tyr Gly Pro Arg Ala Lys Pro Tyr Val Asn Trp Ala Ala Ser Met Ala Thr Ser 

415 TTA AAT ACG GGA GTG CCA TGG GTT ATG TGT CAG CAA CCA GAT GCC CCT CCT TCC GTT ATT AAC ACT TGC 
139 Leu Asn Thr Gly Val Pro Trp Val Met Cys Gin Gin Pro Asp Ala Pro Pro Ser Val He Asn Thr Cys 

484 AAT GGA TTT TAT TGT GAC CAA TTC AAG CAA AAT TCC GAT AAA ACA CCC AAG ATG TGG ACT GAG AAT TGG 
162 Asn Gly Phe Tyr Cys Asp Gin Phe Lys Gin Asn Ser Asp Lys Thr Pro Lys Met Trp Thr Glu Asn Trp 

553 ACC GGA TGG TTT CTG TCG TTT GGT GGT CCT GTC CCT TAC AGA CCA GTG GAA GAC ATC GCT TTC GCT GTG 
185 Thr Gly Trp Phe Leu Ser Phe Gly Gly Pro Val Pro Tyr Arg Pro Val Glu Asp He Ala Phe Ala Val 

622 GCT CGA TTT TTC CAG CGA GGC GGA ACT TTC CAG AAC TAT TAC ATG TAC CAC GGG GGA ACT AAC TTT GGG 
208 Ala Arg Phe Phe Gin Arg Gly Gly Thr Phe Gin Asn Tyr Tyr Met Tyr His Gly Gly Thr Asn Phe Gly 

691 AGA ACC AGT GGT GGA CCG TTT ATT GCA ACT AGC TAT GAC TAT GAT GCC CCT CTC GAC GAA TAC GG 755 
231 Arg Thr Ser Gly Gly Pro Phe lie Ala Thr Ser Tyr Asp Tyr Asp Ala Pro Leu Asp Glu Tyr 252 



414 

138 



483 

161 



552 
184 



621 
207 



690 
230 
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1 ATC CAG ACA TAT GTT TTT TGG AAT GTT CAT GAG OCT TCT OCT OGC AAT TAC AAT TTT GAA GGA AGA TAT 
1 He Gin Thr Tyr Val Phe Txp Asn Val His Glu Pro Ser Pro Gly Asn Tyr Asn Phe Glu Gly Arg Tyr 



69 
23 



70 



GAC CTG GTG AGG TTT GTA AAA ACG ATT CAG AAA GCA GGG CTG TAT GCT CAT CTT CGA ATT GGC CCT TAC 138 



24 Asp Leu Val Arg Phe Val Lys Thr lie Gin Lys Ala Gly Leu Tyr Ala His Leu Arg He. Gly Pro Tyr 

139 GTT TGT GCA GAG TGG AAT TTT GGA GGG TTT CCA GTA TGG CTG AAG TAT GTA CCT GGC ATT AGC TTC AGA 
47 Val Cys Ala Glu Trp Asn Phe Gly Gly Phe Pro Val Trp Leu Lys Tyr Val Pro Gly He Ser Phe Arg 



908 

70 Ala Asp Asn Glu Pro Phe Lys Asn Ala Met Lys Gly Tyr Ala Glu Lys lie Val Asn Leu Met Lys He 

277 ATA ATC TTT TOG AGT CTC AGG GTG GTC CAA TCA TAC TCT CAC AGA TTG AGA ATG AGT ATG GGC CTC AAG 
93 He He Phe Ser Ser Leu Arg Val Val Gin Ser Tyr Ser His Arg Leu Arg Met Ser Met Gly Leu Lys 

346 CCA AGG TAC TTG GAG CAC COG GAC ATC AGT ATT CAA CAT GGG CTG CAA ATA TGG CAG TTG GAT TTG AAC 
116 Pro Arg Tyr Leu Glu His Arg Asp He Ser He Gin His Gly Leu Gin He Trp Gin Leu Asp Leu Asn 

415 ACA GGC GTC CCA TGG GTG ATG TGC AAG GAA GAA GAT GCA CCA GAT CCT GTG ATC AAC ACA TGC AAT GGT 
139 Thr Gly Val Pro Trp Val Met Cys Lys Glu Glu Asp Ala Pro Asp Pro Val He Asn Thr Cys Asn Gly 

484 TTC TAC TGT GAT AAT TTC TTC CCA AAC AAA CCA TAC AAA CCT GCA ATT TGG ACT GAA GCT TOG AGT 
162 Phe Tyr Cys Asp Asn Phe Phe Pro Asn Lys Pro Tyr Lys Pro Ala He Trp Thr Glu Ala Trp Ser Gly 

553 TGG TTC TOG GAA TTT GGC GGT CCC CTT CAT CAG AGA CCA GTT CAG GAT TTG GCA TTT GCT GTT GCC CAA 
185 Trp Phe Ser Glu Phe Gly Gly Pro Leu His Gin Arg Pro Val Gin Asp Leu Ala Phe Ala Val Ala Gin 

622 TTT ATA CAA AGA GGA GGA TCT TIT GTT AAC TAT TAC ATG TAC CAT GGG GGC ACG AAC TTT GGA CGC ACT 
208 Phe He Gin Arg Gly Gly Ser Phe Val Asn Tyr Tyr Met Tyr His Gly Gly Thr Asn Phe Gly Arg Thr 

691 GCG GGT GGG CCA TTC ATC ACT ACC AGC TAT GAT. TAT GAT GCC CCC CTC GAC GAG TAT GG 
231 Ala Gly Gly Pro Phe He Thr Thr Ser Tyr Asp Tyr Asp Ala Pro Leu Asp Glu Tyr 



46 



207 
69 



GCT GAT AAT GAA CCT TTC AAG AAC GCA ATG AAA GGG TAT GCT GAG AAA ATT GTT AAC TTG ATG AAG ATC 276 



92 

345 
115 

414 
138 

483 
161 

552 
184 

621 
207 

690 
230 

749 

250 
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^ umber 7 



13 



GTGAATAACACX2GGTAAACGGCCAATGCCAACT^^ 



TTTTGCCTCTGCA 



103 



104 
1 


ATG AAC 
Met Asn 


ACA 
Thr 


ATG 
Met 


AGT 
Ser 


TGT 
Cys 


TTG 
Leu 


TCC 
Ser 


TCT 
Ser 


AAT 
Asn 


TTC 
Phe 


AAG 
Lys 


TTC 

Phe 


GTT 
Val 


TTC 
Phe 


CTT 
Leu 


GCC 
Ala 


TCG 
Ser 


ACT 
Thr 


GTG 
val 


ATA TGG ATG 
He Trp Met 


172 
23 


173 
24 


ACG GTA 
Thr Val 


ATG 
Met 


TOG 
Ser 


TCG 
Ser 


TCG 
Ser 


TTA 
Leu 


GCA 
Ala 


GCA 
Ala 


GTA 
Val 


GAT 
Asp 


GCT 
Ala 


TCC 
Ser 


AAT GTT 
Asn Val 


ACT 
Thr 


ACT 
Thr 


ATT 
He 


GGT 
Gly 


ACT 
Thr 


GAT AGT 
Asp Ser 


GTG 
Val 


241 
46 


242 ACT TAC GAT CGA CGC 
47 Thr Tyr Asp Arg Arg 


TCG 
Ser 


TTG 
Leu 


ATT 
lie 


ATT 
He 


AAC 
Asn 


GGC 
Gly 


CAG 
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1484 ATC AAG TCT CTT CAG TGG GAA GTC TTC AAG GAA ACA GCT GGA GTA TGG GGA GTT GCT GAT TTC ^ 
461 He Lys Ser Leu Gin Trp Glu Val Phe Lys Glu Thr Ala Gly Val Trp Gly Val Ala Asp Phe Thr Lys 

1553 AAC GGA TTT GTA GAT CAC ATT AAC ACC ACA AAA GAT GCT ACA GAC TAC CTC TGG TAC o»v Tl*» 

484 Asn Gly Phe Val Asp His He Asn Thr Thr Lys Asp Ala Thr Asp Tyr Leu Trp Tyr Thr Thr Ser lie 

1622 TTT GTT CAT GCA GAG GAG GAT TTC CTA AGA AAC AGA GGC ACT GCA ATG CTT TTC GTT GAA TCA AAG GGT 
507 Phe val His Ala Glu Glu Asp Phe Leu Arg Asn Arg Gly Thr Ala Met Leu Phe Val Glu Sex Lys Gly 

1691 CAT GCT ATG CAT GTC TTC ATC AAT AAA AAG CTT CAA GCC AGT GCA TCT GGA AAT GGC ACA GTG CCA CAG 
530 £1 £1 Mel Ss Val Phe He Asn Lys Lys Leu Gin Ala Ser Ala Ser Gly Asn Gly Thr Val Pro Gin 

1760 TTC AAG TTT GGA ACT CCT ATT GCT CTA AAG GCA GGG AAG AAT GAA ATT TCC TTG TTA AGC ATG ACT GTG 
553 Phe Lys Phe Gly Thr Pro He Ala Leu Lys Ala Gly Lys Asn Glu He Ser Leu Leu Ser Met Thr Val 

1829 GGC CTA CAA ACA GCT GGA GCG TTT TAT GAA TGG ATT GGA GCT GGT CCA ACA AGT GTC AAA GTT GCA GGG 
111 Gly Leu Gin Thr Ala Gly Ala Phe Tyr Glu Trp He Gly Ala Gly Pro Thr Ser Val Lys Val Ala Gly 

1898 TTC AAG ACT GGG ACT ATG GAC TTG ACT GCG TCT GCT TGG ACC TAT AAG i\^u Gin Glv Glu Hi s 

599 Phe Lys Thr Gly Thr Met Asp Leu Thr Ala Ser Ala Trp Thr Tyr Lys He Gly Leu Gin Gly Glu Has 

1967 TTG AGG ATA CAG AAG TCA TAT AAC TTG AAG AGT AAA ATT TGG GCA CCA ACT TCG CAG CCA ^^A- P^ 
622 ™ Arg He Gin Lys Ser Tyr Asn Leu Lys Ser Lys He Trp Ala Pro Thr Ser Gin Pro Pro Lys Gin 

2036 CAG CCC CTC ACA TGG TAT AAG GCA GTA GTA GAT GCG CCT CCT GGT AAT GAA CCT GTT GCA CTT 
645 Gin Pro Leu Thr Trp Tyr Lys Ala Val Val Asp Ala Pro Pro Gly Asn Glu Pro Val Ala Leu Asp Met 

2105 ATT CAT ATG GGA AAA GGA ATG GCT TGG TTG AAT GGA CAA GAA ATT GGC AGA TAT Atct •Thr 

668 lie His Met Gly Lys Gly Met Ala Trp Leu Asn Gly Gin Glu He Gly Arg Tyr Trp Pro Arg Arg Thr 

2174 TCT AAA TAT GAG AAT TGT GTT ACT CAA TGT GAC TAC AGA GGC AAA TTT AAC Cvs Val Thr 713 

691 Ser Lys Tyr Glu Asn Cys Val Thr Gin Cys Asp Tyr Arg Gly Lys Phe Asn Pro Asp Lys Cys Val Thr 713 

2243 GGC TGT GGA CAA CCT ACA CAG AGA TGG TAT CAT GTG CCA GGA TCT TGG TTC AAG CCA TCA GGA ^It" 
714 Gly Cys Gly Gin Pro Thr Gin Arg Trp Tyr His Val Pro Arg Ser Trp Phe Lys Pro Ser Gly Asn Val 

2312 TTA ATT ATC TTT GAG GAA ATA GGT GGA GAT CCC TCT CAA ATT AGA TTC TCA ATG AAG cer Glv 

737 Leu lie He Phe Glu Glu He Gly Gly Asp Pro Ser Gin He Arg Phe Ser Met Arg Lys Val Ser Gly 

2381 GCT TGT GGT CAT CTT TCA GTG GAC CAT CCA TCC TTT GAT GTT GAA AAT CTG r^u iTe Glu 

760 Ala Cys Gly His Leu Ser Val Asp His Pro Ser Phe Asp Val Glu Asn Leu Gin Gly Ser Glu He Glu 

2450 AAC GAC AAA AAC AGG CCA ACT CTA AGT TTG AAA TGC CCC ACA AAT ACT AAT ATT TCC TCT GTC 
783 Asn Asp Lys Asn Arg Pro Thr Leu Ser Leu Lys Cys Pro Thr Asn Thr Asn He Ser Ser Val Lys Phe 

2519 GCC AGC TTT GGA AAT CCT AAT GGT ACA TGT GGC TCC TAC ATG CTA GGA GAC TGC CAC Gin Asn Ser 

806 Ala Ser Phe Gly Asn Pro Asn Gly Thr Cys Gly Ser Tyr Met Leu Gly Asp Cys His Asp Gin Asn Ser 

2588 GCA GCA CTG GTC GAA AAG GTT TGC CTG AAC CAA AAT GAG TGT GCA TTA GAA ATG TCC AGC GCA ^J*^ 
829 Ala Ala Leu Val Glu Lys Val Cys Leu Asn Gin Asn Glu Cys Ala Leu Glu Met Ser Ser Ala Asn Phe 

2657 AAC ATG CAA TTG TGT CCA AGT ACA GTA AAG AAA CTT GCA GTT GAA GTG AAT TGC AGC TGA GTGTCATTGCCC 
.852 Asn Met Gin Leu Cys Pro Ser Thr Val Lys Lys Leu Ala Val Glu Val Asn Cys Ser 

2729 AAAATGAATGACATATTCTAATTTATATA 
2821 CTT/TCGTCTATGATTTGAAGTTTAAGATATGA 
2913 GTATTCATATTTATTCAGTCGAGATGCAAGATTTATT^ 
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Figure 4. Autoradiograph of northern blot analysis of TBG expression in various 
plant tissues. Twenty jig of total RNA extracted from flowers (F), leaves (L), roots (R) 
and stems (S) was loaded in each lane. RNAs were separated in an agarose gel and 
transferred to nylon membrane. Blots were hybridized using the probes indicated to the 
right washed to a final stringency of 0.1X SSC at 65°C and were used to expose x-ray 
film. A 26S ribosomal gene clone from soybean was used as a loading control for each 
blot and one example is shown. 
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Figure 5. Autoradiograph of northern blot analysis of TBG expression in fruit 
tissues Twenty ug of total RNA extracted from peel and outer pericarp tissue was 
loaded in each lane. Fruit were harvested at 10, 20, 30. 35. and 40 days post- 
pollenation and at the breaker (Br), turning (Tr), pink (Pk). red (Rd) and over ripe (OR) 
stages RNAs were separated in an agarose gel and transferred to nylon membrane. 
Blots were hybridized using the probes indicated to the right, washed to a final stnn- 
gency of 0 1X SSC at 65°C and were used to expose x-ray film. A 26S ribosomal gene 
clone from soybean was used as a loading control for each blot and one example is 
shown. A cDNA clone for tomato polygalacturonase (PG) was also used as a probe to 
show a well characterized, fruit-ripening-specific control. 
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Figure 6. Autoradiograph of northern blot analys.s of TBG expression in frurt 
tissues. Twenty ug of total RNA extracted from mature green or turning stage fru* peel 
S outer VericarJ (OP), inner pericarp (IP) and locular (L) tissue was loaded ,n each 
ane RNAs were separated in an agarose gel and transferred to nylon membrane. Blots 
we! hybridized using the probes indicated to the right, washed to a final stringency of 
STlX SSC at 65o C and were used to expose x-ray film. A 26S ribosomal gene clone 
from soybean was used as a loading control for each blot and one example is shown. A 
cDNA clone for tomato polygalacturonase (PG) was also used as a probe to show a 
well characterized, fruit-ripening-specific control. 
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Figure 7. Autoradiograph of northern blot analysis of TBG expression in normal 
and mutant fruit tissues. Twenty ug of total RNA extracted from peel and outer peri- 
carp tissue at various days post-pollination (dpp) was loaded in each lane. RNAs were 
separated in an agarose gel and transferred to nylon membrane. Blots were hybridized 
using the probes indicated to the right, washed to a final stringency of 0.1X SSC at 
65°C and were used to expose x-ray film. A 26S ribosomal gene clone from soybean 
was used as a loading control for each blot and one example is shown. A cDNA clone 
for tomato polygalacturonase (PG) was also used as a probe to show a well character- 
ized, fruit-ripening-specific control. The - and > marks on the left indicate the position of 
the tomato 27S and 18S rRNAs respectively. 
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Figure 8. Autoradiograph of northern blot analysis of TBG expression in response 
to ethylene treatment of mature green fruit tissues. Twenty jig of total RNA ex- 
traded from peel and outer pericarp tissue at various times (1. 2, 12 and 24 hours) after 
treatment with (+) or without (-) 10 ppm ethylene was loaded in each lane. RNAs were 
separated in an agarose gel and transferred to nylon membrane. Blots were hybridized 
~ using the probes indicated to the right, washed to a final stringency of 0.1 X SSC at 
65°C and were used to expose x-ray film. A 26S ribosomal gene clone from soybean 
was used as a loading control for each blot and one example is shown. The - marks on 
the left indicate the position of the tomato 27S rRNA. 
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Figure 9. Western blot analysis of TBG4 expression by yeast A V east ( f> ne ^? m 
Slated that secreted high .evels of FLAG-TBG4 fusion prote.n ,nto ^^^ n ' 
Protein samples were separated in an 8% aaylam.de gel transferred ^recelutoie 
and were blotted with M1 anti-FLAG primary antibody. Blots were washed and blotted 
wrth an alSe-phosphatase conjugated secondary antibody and alkal.ne phosphatase 
activity was detected using Sigma Fast substrate. Lane 1 culture medium of an 
untransformed yeast clone was used as a negative control. Lane 2. cufojre 
yeast clone expressing FLAG-TBG4 fusion prote.n. Lane 3. Affinity punfied FLAG-TBG4 
fusion protein. 
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Figure 11B 
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Fiaure 12 Northern blot analysis of TBG4 expression in transgenic fruit contoin- 
fnn TBG4an^ from mature green/42 

day ^SJjSSSEn (S3, turning/breaker + 3 (TR) and red/breaker + 7 (RD) frur t and 
S m was ioaded in each lane. RNAs were separated in an agarose gel an trans- 
ited Son membrane. Blots were hybridized using the probes ,nd,cated to the nght. 
Sed to a f,na. stringency of 0.1X SSC at 65-C and ^^JSS^^St- 
A 26S ribosomal gene clone from soybean was used as a loading controL The .marks 
and { denote the positions of the endogenous TBG4 and anttsense mRNAs respec- 
tively Lanes 2-8 correspond to transgenic lines 2-8 in Figures 1 1 A-E. B. Chart of TBfa4 
rnRNA levels in lines 2-8. Autoradiographs were scanned ^ a ^I^^S*. 
TBG4 rnRNA levels were corrected against the loading controls. TBG4 rnRNA levels 
are shown in arbitrary units. 
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